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ELECTRON MICROSCOPIC OBSERVATIONS OF THE HUMAN
SEBACEOUS GLAND*
ARWYN CHARLES, M.Sc., Pn.D.
Rogers (4) has published a description of the
sebaceous gland of the skin of one- to three-day-
old mice. The present paper will describe the
human gland, showing the similarities and
differences.
MATERIAL AND METHODS
The material used in the following description
came from three sources: from the scalp of a
57-year male under general anesthesia, and
from the scalp of a 48-year and the forearm
of an 80-year male under local anesthesia.
Subsequent treatment of the materials has
been described in the previous paper on the
arreetor pili muscle.
RESULTS
Fig. I shows the region between the sebaeeous
gland and the arreetor pili muscle. The base-
ment membrane of the gland is recognizable,
separated from the muscle cells by a small
amount of fibrous tissue which has been some-
what torn in the sectioning. This tissue appears
to consist of collagen fibrils and amorphous
material.
Most of one of the cells of the gland can he
seen in Fig. 3. The central nucleus is nearly
surrounded by droplets of the lipid secretory
product which has developed from multiple
foci in the cytoplasm. The staggered development
of the droplets is real, and not the result of the
plane of sectioning. Numerous mitochondria are
observable and the cytoplasm is full of particulate
and vesiculate structures. In a structure (xa)
of unknown nature a lipid droplet seems to be
developing, but there is nothing about the
structure which would justify its being called
a mitoehondrium. Very early stages of lipid
formation are shown in Fig. 4; the droplets
appear to develop directly in the cytoplasm
with, in the earliest stages, no suggestion of a
containing membrane.
* From the Departments of Dermatology and
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The sebaeeous cell is segregated by means of
a distinct cell wall-membrane, the adpressed
wall melnbranes of two adjacent cells appearing
as a double membrane. The wall membranes
are generally straight-running, though convolu-
tions also are apparent. It is observable (Fig. 4)
that at infrequent intervals adjacent wall mem-
branes fuse to form desmosomes or priekles
(I) though the tonofibrillar system is always
very scanty.
By continued growth the lipid droplets en-
croach upon the cytoplasm until little of the
latter is left. Fig. 5 shows how the nucleus, which
looks perfectly healthy, becomes indented by
the encroaching droplets. The different ages
of the droplets are distinguishable by the tendency
of the older to reticulate compared with the
smooth younger ones. The nature of the vaeuoles
in the cytoplasm is unknown.
in Fig. 8 the degradation of the cytoplasm,
part of which is shown, has progressed further,
and the cell is breaking down. Yet numerous
mitoehondria can be observed in the strands of
depleted-looking cytoplasm. Adjacent droplets
of secretory product do not readily fuse, as the
presence of junctions shows. The lipid droplets
have an inhomogeneous appearance which reflects
their inhomogeneous composition (2).
Transverse sections of the duet of the gland
are shown in Figs. 6 and 7. In the former the
cells of the outer root sheath of the hair follicle
are at the bottom, while the glandular tissue
starts with the layer of reticular structures,
believed to be the retieular secretory droplets,
and extends upwards; in between there is a
layer, or very few layers, of radially compressed
cells which form a sheath about the duet. The
construction of the internal part of the duet
is not easy to understand. It consists of two
types of structures, the retieular and the smooth,
and dense finely-granular material is seen be-
tween both, being especially observable between
the latter. In Fig. 7, cut at a higher level, the
duet appears to have reduced to two small
openings.
In longitudinal section (Fig. 9) the duet at
The material illustrated in Figures 1, 2, Sand 9 is from the scalp of the 57-year male; Figures 6 and 7
are from the 48-year male; and Figures 3, 4, and 8 show glands in the forearm of the 80-year male.
ABBREVJATION5 USED
es, cytoplasmic strands; ew, cell wall-membranes; dc, cells sheathing the duct; dj, the junction be-
tween adpressed secretory droplets; dr, reticulate secretory droplets; ds, smooth secretory droplets; gm,
granular material; hfc, cells of the hair follicle; m, mitochondrium; n, nucleus; no, nucleolus; nr, nuclear
remnant; ors, cells of the outer root sheath; p, prickle, or desmosome.
FIG. 1. Showing the region between the sebaeeous gland and the arrector pili muscle. The basement
membrane (bm) of the gland cell is faintly discernible, and is double in some places. A little fibrous
tissue (ft) intervenes between the gland and the muscle cell (mc). X 11,000.
FIG. 2. Parts of three adjoining cells to show the comparative absence of tonofibrillar prickles on the
cell walls. X 47,500.
FIG. 3. A secretory cell of the gland, with lipid droplets forming around the nucleus. The nature of
the structure (xa), in which some lipid material seems to occur, is not known. X 10,000.
32
I, 
-
 
-
 
r 
'-
3.
 
*
K 
-
4 
•
 
•
 
4%
 1•
4 
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Fin. 4. A cell showing very young stages in the formation of the lipid droplets, which are located
directly in the cytoplasm. X 15,000.
FIG. 5. A more advance secretory cell, with lipid droplets indenting the nucleus. The older droplets
have reticulated, while the younger ones remain smooth. The cytoplasm between the droplets is much-
vaeuolated (v). >< 7,500.
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FIG. 6. Transverse section of the duet of the gland in the outer root sheath. The narrow baod of cells
surrounding the doet are different in appearance from the cells of the root sheath. Within the doct
smooth and reticulated secretory droplets, separated sometimes by grannlar material, are observable.
X 9,000.
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Pso. 7. Transverse sectien ci the ducta part of the gland at a higher level than in the previous figure.
Two restricted channels are nhservable. X 9,000.
FIG. 8. Enlarged view ef lipid droplets in a secretory cell showing very advanced cyteplasmic break
down. The cyteplasm is scanty and depleted, hut in the strands (cs) normal-looking mitochendria are
detectable. Secretory dreplets do net coalesce, hut show distinct junctions. >< 16,000.
Fin. 9. Longitudinal section of the duct. The arrows indicate the duct-follicle junction, and at the
top (hc) is the empty space, or canal, from which the hair fiber has fallen out during sectioning. X 4,000.
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its actual point of opening into the hair canal
of the follicle appears equally difficult to interpret.
The junction of the duet is indicated by the
arrows, while the duet sheath cells are sometimes
observable between duet and hair follicle cells.
Within the duet smooth and retieular granules
can be distinguished together with the dense
granular material and nuclear remnants.
DIScUSSION
The electron microscopic picture of the human
sebaeeous gland is therefore somewhat different
from that given by Rogers for very young mice.
There the lipid droplets formed within the cell
are more numerous and smaller, and they are
removed by treatment which leaves the lipid
in human material substantially untouched. In
mice these droplets appear to develop within
membranous vacuoles. perhaps in close associa-
tion with the mitoehondria. Because of the
presence of opaque granules within the mito-
ehondria Rogers considers the possibility, which
he says will need further investigation, that the
mitochondria are being transformed into the
lipid inclusions; a similar opinion that the lipid
arose within the mitoehondria was expressed
as long ago as 1914, by Nicolas et at. (3), quoted
in Montagna (2, p. 258). It seems very clear
that in the human gland the lipid inclusions
are not initially formed within membranous
vaeuoles, and show no particular relationship
to the mitochondria, which do not contain
opaque granules. Instead the inclusions appear
to arise directly, and with some synchrony,
in the cytoplasm. The unexpected finding about
the mitoehondria is that even when the cell
has come to consist almost entirely of lipid the
numerous mitochondria detectable in the eyto-
plasmic remnants have an appearance which
suggests they are still fully functional (Fig. 8).
The non-homogeneous nature of the secre-
tion is reflected in its electron microscopic
appearance, and the persistence with which the
adpressed droplets retain their identity (Fig. 8)
is suggestive of a viscous, or pasty, consistency.
Such a consistency explains the appearance of
the longitudinal and transverse sections of the
duet, because the smooth and reticulate structures
found there can be the compressed secretory
droplets which, though in the process of being
squeezed up the duet, are nevertheless able to
retain their individuality.
The infrequency of prickles on the walls of
the cells is understandable in view of the holocrine
nature of the gland.
5UMMAaY
A description is given of the electron micro-
scopic appearance of the secretory and ductal
parts of the human sebaceous gland.
The secretory cells are compared with a pub-
lished account of corresponding cells in young
mice; the composition of the secreted lipid
droplets seems to be different, and they do not
arise within cytoplasmic membranes. Nor is
there any evidence that they arise within the
mitoehondria, but appear directly in the cyto-
plasm. The mitochondria are devoid of the
opaque granules reported in the mitoehondria
of the mouse secretory cell.
The duct of the gland seems to be lined with
a narrow band of radially-flattened cells, within
which occur the compressed secretory droplets,
with a little dense granular material between.
It is presumed that the individuality of the
droplets is maintained because of their pasty
consistency.
The walls of the cells, though not devoid of
tonofibrillar priekles, show few of them.
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